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Abstract :

When it comes to develop flight simulator, HAT (Height Above Terrain) is required to

provide altitude information to the pilot who learns how to control an airplane in landing and

takeoff situation. However, there might be

inconsistent problem between real

terrain and

simulation information since current implementation of HAT simply depends on center of gravity

point on the airplane. To overcome mentioned problem, in this paper, we propose how to obtain

more accurate altitude information than existing scheme by making use of HAT and HOT (Height

Of Terrain) information of landing equipments according to movement of the airplane. Moreover,

we demonstrate the accuracy of the proposed scheme through new flight simulator developed

through OSG(OpenSceneGraph) by taking example of terrain information for domestic airport.
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Fig. 2 Airplane Equipments for HAT/HOT
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OSGeoordinate.y = ( Latitude — Latitudeogser )
* LatitudeyeterTobegree
OSGcoordinate.x = ( Longitude — Longitudeoser )
* Longitudeyetertopegree
Latitudewetertonegree = Constante in Latitude
Longitudepetertonegree = Constante in Latitude
* cos(Longitudeossset
* 1 / 180)
% OSGeoordinate.y © OSG FHEZE W3E 4%
OSGeoordinate x * OSG HEZ WFE 9%
, Longitudeosser @ 1A% %71 %k
7% Radian to Meter H3F 3k
$%= Radian to Meter W& gk

Latitudeogrse:

Latitudeweterrobegree *

LongitudemeterTonegree *

44 1. 0SG #HE W

Formula 1. Convert to OSG coordinate
A 19 A LongitudeyeterTobegree 2
Latitudemeiertopegree ™= 2 E%S PIEZ W3S}
A %S gugth EI 0SG AT AAY F
AH pe 9% ABE 27 BE AN AL
. A2 2 OSGeoordinate v OSGeoordinate x =
A= #S 0SG Hx=z wsl

S D HAe Tt W 9A HEHE
AA Fe7le] FA Tl W A Hroltk
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Table 1. Coordinate information of four point

#EX, Y, 2)
CG 0, 0, 0)
Nose (0.021, 4.698, -1.962)
Mainl (-0.973, -0.488, -1.909)
Main2 (0.973, -0.488, -1.909)
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struct HAT
{
HAT(const osg::Vec3d& point);
_point(point),

_hat(0,0) { }
osg::Vec3d _point;
double _hat;

H

typedef std::vector<HAT> HATList;

double _lowestHeight;
HATList _HATList;

osgiref_ptr<DatabaseCacheReadCallback>
_dcrc
osgUtil::IntersectionVisitor

_intersectionVisitor;

138 3. computeHeightAboveTerrain 34 93

Fig. 3 computeHeightAboveTerrain Function
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Altitudepor = Altitudeorigin — Altitudepar

2] 2. HOT <14t
Formula 2. Operation of HOT
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Fig. 4 Before take off from Yecheon airport

HAT/HOT
FG_HAT 1,95209113535727 FG_HOT 108,959203492084

L-MG_HAT 1.91928013622147
R_MG_HAT 1,90928013628709

L-MG_HOT 108,94920349122
R-MG_HOT 108,953203431154

Aircraft State
LAT  36.6316473815918 PITCH 0
LONG  128,355545043945 poLL 0

7% 5. HATS} HOT ] 41
Fig. 5 HAT/HOT state information

olth. AlEe ool HAT A4t A &4 o
FF71e] dA anxel AFuelEete] At
B3 e mEA AAAY g2 1k HH
o]-g3te] AlEEo)A AelA EFRel| HHAT A4
HAT7} 0o] BAlETh 2% 5oA9} o] FA
AHelM el HAT AR7} 0.01 vlEE &F=9} 2
5 A "wHEo gl HHE HFEdd. dikd
HATS} HOT Ax 91L& 28 59 GUIGIA &9
g & gk o]#3 GUICNA fQFEe] HAT/HOT
ul x¥e] HATS HOT AREZ onsln ol
£l Aircraft Stater T2E AFEHEZHEE A
AAl FF71e dE BRE ouisi 9w, A
, ek 35 FA Qe digk ARE vt}

T3 7| FA FAHRG ol Fe] 91X
BT CG Fe 1% ARWT & gow ¥AW
o} ot FF7|E AY ofF FEoRE E7IA
qem FEAC ol I T FA FAA
HATE Wlgo= HAT gkol 03 14kele] ghel ¥
W aE7b o ol vk des Fdsta 1
S5olA dAl =S dAl 7Y AE $e o
Bl CG_HOT# 271 0.019EE Yehh
Qrh EE HAT AR7E o2 ¥ olul A3olA
AZE 9% XY F5 A 29 637 o] X9
I FE A3 WAAE BAET

o I

ol ot mo zy

Mo 4ol

9% Xl

15 201449 238 15

I3 6. LAHS oW HATOlA e o|HE g
Fig. 6. Collision detection event handling
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